The role of Wnts in bone metastases.
Wnts are a large family of secreted glycoproteins that mediate bone development in the embryo and promote bone production in the adult. Autocrine Wnt signaling within tumor cells has been shown to promote tumorigenesis by enhancing tumor cell proliferation and survival. We recently demonstrated that prostate cancer cells (CaP) produce Wnts which act in a paracrine fashion to induce osteoblastic activity in CaP bone metastases. The ability of tumor-derived Wnts to influence bone development is regulated by multiple families of secreted antagonists including soluble frizzled related receptors (sFrp) and dickkopfs (DKK). CaP cells appear to produce DKK-1 early in the development of skeletal metastases, which masks osteogenic Wnts and thus favors an osteolytic environment at the metastatic site. As the metastases progresses, DKK-1 expression is lost allowing for a Wnt mediated osteoblastic response which predominates CaP boney lesions. Interestingly, blocking DKK-1 expression early in CaP metastasis prevents tumor establishment within the bone suggesting that osteolysis is a required first step in the development of CaP bone metastases. In this review, we discuss our data on the Wnt inhibitor DKK-1 in CaP bone metastasis in the context of current literature evidence that demonstrate that Wnt inhibitors can function as both tumor suppressors and tumor promoters. We provide a model that the affect of Wnt inhibitors on tumor development is dependent on the tumor micro-environment and suggest that DKK-1 is a switch which transitions CaP bone metastases from osteolytic to osteoblastic.